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Abstract.  
Objective The importance of user involvement in design, development and 
diffusion of all devices is widely accepted; however, the methods of achieving true 
user contribution to a design or development process are challenging. The 
challenges are increased when the target consumers for the device have disabilities 
that can make traditional methods of gaining user involvement at best difficult, and 
at worst impossible. The objective of this paper is to evaluate the effectiveness of a 
number of user involvement techniques employed on projects carried out by the 
authors.  
Main Content Devices for Dignity (D4D), is one of two pilot Healthcare 
Technology Cooperatives (HTCs) set up in January 2008. The principle for HTCs 
is to bring together health professionals, industry, academia and end users to create 
‘technology pull’ and technology transfer into the National Health Service and as 
such, user involvement is a core element of D4D’s approach [1]. When embarking 
on a new project, D4D considers the most effective user involvement method and 
tailors the information gathering to the user population.  Four delivery methods 
that have been used are discussed in this paper: Focus Groups; Online Surveys; 
Qualitative Interviews [2]; and Design Workshops [3, 4].  The approach taken to 
differentiate these common delivery methods to the needs of the HTC and to 
ensure that the methods used were appropriate for the intended participants will be 
discussed. The effectiveness of the methods in extracting appropriate data will also 
be evaluated. 
Results The authors have successfully used the four delivery methodologies 
highlighted to: provide evidence for unmet needs; develop specifications for new 
devices; progress from specification to early design ideas; and evaluate early 
designs.  
Conclusion User involvement in device design, development and diffusion is 
important; however, it requires careful consideration and differentiation of the 
appropriate methodology when working with potential consumers who have 
disabilities. The authors are formulating a strategy to ensure effective and timely 
user involvement in projects as this is key to ‘technology pull’ and technology 
transfer within a healthcare technology co-operative. 
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Introduction 
Devices for Dignity (D4D) is one of two pilot Healthcare Technology Cooperatives 
(HTCs) in the UK [1]. These HTCs were launched in January 2008 with the aim of 
bringing together end users, health professionals, industry and academia to encourage 
‘technology pull’ into the National Health Service (NHS). In launching the HTCs the 
Department of Health recognised that there is a paucity of transfer from academia and 
industry into the NHS or more importantly to patients.  
D4D has three themes: Assistive Technology; Renal Technology; and Urinary 
Incontinence.  Within all of these, D4D strives to advance the development of devices 
to meet identified and verified unmet clinical need. The projects within the portfolio 
enter from a number of sources; e.g. lone inventors, small/medium sized enterprises, 
healthcare professionals, patients, carers, academia. The resultant projects then become 
collaborative between a number of these groups.  
When projects are accepted into its portfolio, D4D follow an iterative process to 
move from unmet need through to a product. This process is illustrated in figure 1.  
One of D4D’s key objectives throughout this process is to promote end user 
involvement or participation and this can occur within any of the stages. There are a 
number of potential methods for user involvement or participation which are well 
documented. However as a HTC, D4D needs to carefully consider the appropriate 
method is applied due to the mixed nature of the project teams (end users, healthcare 
professionals, academia, industry) and the potential time constraints due to issues such 
as planned manufacture dates or ethical processes.  
This paper discusses four methods of user involvement which have been used, the 
results of using these methods and the challenges for potential groups undertaking 
these methods.  
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Figure 1. Devices for Dignity Generic Device Development Approach 
 
1. User Involvement Methods 
1.1. Focus Groups 
1.1.1.  Description 
D4D have trialled the use of focus groups for a number of projects. As highlighted in 
Figure 1 devices within D4D can be at a variety of stages and D4D have used focus 
groups within these stages as a method to enable progression to the next stage of 
development. When an unmet need is being considered a focus group provides a way 
of gathering together key stakeholders to generally discuss the highlighted unmet need, 
verify the need or the main aspects of the need and enable future planning. When a 
device is further through the development process a focus group provides an 
opportunity for key stakeholders to physically see the device or concept, explore how 
to use it and give feedback on the design and potential modifications required. A focus 
group can also provide feedback on the final, or commercially-ready, product to 
identify marketing strategies and provide evidence to be used to support adoption of the 
product. They also provide an opportunity to review other products or devices which 
meet a need if the requirement is to improve upon or redesign an existing device. Gibbs 
[5] more generally highlights the range of applications for focus groups. 
Within D4D to date, the reasons chosen for undertaking focus groups can be 
summarised as follows: 
• To provide a way of demonstrating the device/technology to gain 
feedback to a group of relevant professionals;  
• To provide a way of demonstrating the device/technology to gain 
feedback from a group of relevant users/carers; 
• To provide a way of verifying unmet need; 
• To provide a way of formulating or verifying design specifications; and 
• To identify people who could be involved in planning a more formal 
research project or sit on a steering committee for such a project 
When considering whether a focus group is appropriate for a project D4D not only 
considers whether it will achieve the aim, e.g. gaining feedback from relevant health 
professionals, but also consider whether it is the most appropriate method for the target 
participants. One of the main areas of work within the Assistive Technology Theme for 
D4D is Alternative and Augmented Communication. End user participants for these 
projects are likely to have a speech and language disorder and hence careful 
consideration of how to facilitate and organise such a focus group for this group would 
be essential and that D4D would evaluate other methods of gaining this information 
from this group, e.g. face-to-face interviews. For involvement in unmet need 
identification, etc., having a number of people together in a focus group can provide a 
way of collecting views and opinions which it would not be possible to collect via other 
methods [5].  
Focus groups can also provide a relatively quick way of engaging with users, this 
can be particularly helpful when working with industry partners or inventors who may 
require feedback into their device in a relatively short amount of time to facilitate, for 
example, finalising a device to enable it to get to market.  
1.1.2. Application 
To illustrate the types of results of focus groups held three examples have been chosen: 
The first of these is for a project which is considering development of a new design of 
neck brace for people with neurological conditions. Previous grant applications have 
been submitted and have been unsuccessful and so two user involvement strategies 
described in this paper have been used to tackle the feedback from the previous grant 
applications. A focus group was run following a local support group meeting to discuss 
the experiences of people with a neurological condition and their carers of issues 
around neck weakness and current neck supports. The aim of this was predominantly to 
consider the specific details of the unmet need for a neck support for this group of 
people and also early definition of key design requirements. This focus group enabled 
identification of the current issues with existing collars and identification of broad 
requirements which will be used within the next grant application and also to plan 
future end user involvement.  
The second example is work D4D is undertaking to develop an accessible 
receptive language assessment for children with disabilities. A project is being 
undertaken in schools gaining feedback about the pilot tool from teachers and trialling 
the tool with a small number of children. The project team was also keen to gain 
feedback from speech and language therapists and so attended an Alternative and 
Augmentative Communication (AAC) special interest group to present the project. This 
enabled 15 specialist speech and language therapists to feedback on the pilot tool; give 
suggestions of features they would like to see; and also say how they felt it could be 
adopted into practice. Gathering the professionals together at the special interest group 
ensured wide discussion as they highlighted different experiences but also enabled 
them to physically see the assessment and ask questions about the tool to the project 
team. It also provided opportunity to feedback how the results of the audit which had 
been conducted via an online survey (discussed later in the paper), had been 
incorporated into the development. This is an example of using a focus group as part of 
the iterative development process for a tool.  
The third example was again run following a meeting of a support group however 
this example was looking at a final prototype device to gain opinions on the final 
prototype and also feedback on what would motivate people to purchase the device, 
what price they would consider paying and features that they would like to see included 
in future models of the device. This provided the inventor with important feedback for 
the final stage of his pre-commercialisation work.  
1.1.3. Evaluation 
Through the experience to date of focus groups within D4D we have identified the 
following challenges: 
• Identifying appropriate stakeholders and finding people that represent these 
stakeholders; 
• Managing expectations of inventor/researchers; 
• Choosing appropriate facilitator in terms of skills required and prior 
knowledge; 
• Ensuring there is an appropriate amount of time for discussions whilst 
considering the demands on the participants particularly if they may tire 
because of their medical condition;  
• Difficulties for some groups of participants to access e.g. those with physical 
disabilities, and/or those with speech and language disorders; and 
• Ensuring the environment is appropriate and comfortable for enabling 
participants to look at the devices or technology. 
 
We have also identified the following benefits: 
• Relatively easy to set up and potential to be performed at times when groups 
are already meeting; 
• Rich source of data for a variety of applications, as illustrated verifying unmet 
need, identifying key requirements, gaining feedback on new devices or 
existing devices from target users of devices/technology; 
• Ability to establish a relationship with groups of participants which leads to 
potential for further involvement in a project; and 
• Identification of further unmet needs or new devices either directly via the 
focus group or via establishing relationship with a group of participants.  
 
1.2.  Online Surveys 
1.2.1. Description 
Surveys or audits are a very well established method of gaining feedback from a large 
number of people [6]. Utilising the internet, i.e. utilising online surveys or audits, has 
the potential to access a wider audience, and potentially promote a better return rate for 
certain groups due to the prevalence of internet access. Paper based surveys or audits 
rely on a person not only completing the information but also returning it, and even 
using strategies such as including an envelope for posting the paper back, can result in 
relatively low return rates. In addition, for some participants with disabilities 
completing an online survey could be easier and potentially more independent than 
completing a paper based survey or they may feel more comfortable as offline they 
may feel more stigmatised by their disability [7]. There are, however, sampling issues 
related to an online survey or audit, as non-internet users are excluded. Careful 
consideration of whether a significant proportion of the target participants are likely to 
be non-internet users is required when considering this method of involvement.  
D4D have found targeted online surveys/audits useful for some projects. Within D4D 
to date we would summarise the reasons for choosing online surveys/audits as follows: 
• When feedback from a larger group of participants is required; and 
• To enable wider access to the survey/audit providing the target group are 
likely to be internet users. 
1.2.2. Application 
D4D has used online audits for two projects to date; a project requiring feedback from 
speech and language therapists regarding their use of receptive language assessments 
and; a project to determine the design specifications of a new paediatric wheelchair. 
The audit for the wheelchair had three separate audits within it for different target 
groups; wheelchair users; carers; and healthcare professionals. For both, the audit 
questions were initially developed by experts within the project team. These experts 
identified the aim of the audit and hence the key questions required. These audits were 
reviewed and then tested on a small cohort of target participants to gain feedback on 
both the content and more general features, e.g. time taken to complete. The audits 
were then revised based on this and placed online.  
In both cases, but particularly for the paediatric wheelchair audit, targeted 
advertising was used via key contacts within relevant organisations and via relevant 
email forums.  
Following closure of the online audits the quantitative results were collated and 
analysed and qualitative data was analysed to identify common themes.  
The results of the two audits performed to date illustrated their benefit. For the audit of 
speech and language therapists 42 people responded. This provided validation for the 
potential need for the assessment we were proposing; it also provided information 
regarding what the speech and language therapists wanted to see in such an assessment 
and how they would prioritise this.   
For the paediatric wheelchair project there were 114 wheelchair users, 190 carers 
and 164 professionals who responded which was a large response especially 
considering that the audit was online for only two weeks. A significant proportion of 
this data was free text and this was analysed using a qualitative thematic method [8]. 
Ten themes were identified which were used to support and add to the design 
specification for the paediatric wheelchair.  
 
1.2.3. Evaluation 
Through experience to date D4D identifies the challenges of online surveys/audits as 
follows: 
• Appropriate design of survey/audit; 
• Data constrained and dictated by questions asked; 
• Balancing collection of quantitative versus qualitative data; 
• Analysis of potentially large quantity of data; 
• Identification of routes through which to advertise for maximum response; and 
• Validating that participants are ‘real’ users or people with experiences relevant 
to questions. 
 
The benefits can be summarised as follows: 
• Recognition that for a number of the potential participants travelling to a focus 
group or workshop could be challenging or impossible so still providing a way 
to source data from these people; and 
• Large potential cohort. 
 
1.3. Qualitative Interviews 
1.3.1. Description 
Qualitative interviews are undertaken on a one-to-one basis with participants. For 
certain devices this method enables involvement from participants who would find 
other methods challenging or impossible, due to physical disabilities or other 
impairments. For other devices this may be a preferable method if the nature of the 
device is likely to make the discussions more sensitive and hence not easy to discuss 
using a strategy such as a focus group.  
 
1.3.2. Application 
A project investigating users’ perceptions of the design of communication aids used 
qualitative interviews of communication aid users, followed by a national survey, as a 
method for engaging users in discussing the design of devices.   These methods were 
chosen in order to allow researchers to obtain ‘base-line’ data that could provide a rich 
picture around the design of these devices.  This aim of this investigation was to then 
enable industry to use the information to design more appropriate devices for users.    
There is an inherent difficulty in interviewing people with speech, language or 
communication needs in that they are often unable to give long and free-flowing 
responses to questions and there can be a difficulty in having an unstructured 
conversation around a topic.  Resources were prepared, and used, during the interviews 
to aid involvement of the users in the interviews and this did have some success in 
helping participants investigate the issues around the topic (see Figure 2).  There was a 
difficulty, however, in helping participants to discuss the topic in more general terms 
and the use of the resources did significantly lead the interviews.  
 
 
Figure 2. Examples of symbolised interview prompt sheets (WLS symbols reproduced with permission) 
 
The interviews often relied significantly on communication partners/carers 
‘interpreting’ for the user and also often advocating on their behalf. This is likely to 
reflect the situation for these participants in most aspects of day-to-day life, but may 
have influenced the data by not allowing participants to voice their own opinions 
effectively. 
This method successfully elicited a wide range of information around the design of 
devices and following qualitative analysis and triangulation with the questionnaire data 
this was constructed into a framework of device design [2]. This work has already been 
very positively received by industry and practitioners and may form the basis of a 
decision support tool and a device design specification. Reflection on the method 
chosen, however, suggests to consideration of other methods for future investigations 
around more specific topics of communication aid design. 
 
1.3.3. Evaluation 
Through the experience to date of qualitative interviews within D4D we have identified 
the following challenges: 
• Identifying often difficult to reach stakeholders; 
• Choosing appropriate interviewer in terms of skills required and prior 
knowledge; 
• Ensuring there is an appropriate amount of time for discussions whilst 
considering the demands on the participants particularly if they may tire 
because of their medical condition; and  
• High resource requirements both undertaking the interviews and detailed 
analysis of data. 
 
We have also identified the following benefits: 
• Method can ensure participants who may not be able to participant via other 
involvement strategies can be involved; and 
• Delivers a rich source of data due to the qualitative collection method. 
 
 
1.4. Design Workshop 
1.4.1. Description 
Unlike focus groups design workshops are targeted at the participants developing or 
refining designs rather than simply providing feedback on designs. D4D has explored 
the use of design workshops for exactly this reason. One of the examples described 
below illustrates this in that a design workshop was considered following two previous 
rejected grant applications. The feedback for these applications had been that the idea 
was good and the need was recognised but that the funders felt we needed to have more 
of an idea of a potential device solution. It was felt that a design workshop could enable 
one or more potential device solutions to be developed which could then be the basis to 
apply for grant funding.  
1.4.2. Application 
Two design workshops have been held to date following different methodologies.  
The first of these was to review the initial design schemes of a project to develop a 
new paediatric wheelchair. A design workshop was organised with the potential users 
and carers of users the new wheelchair. The design schemes were presented to the 
participants and they were given opportunity to feedback their early thoughts. The 
participants were then asked in two groups (a group of carers and a group of users), to 
build up a design for the new device using constituent parts from the schemes 
presented. This second part of the process lasted for approximately an hour and then 
the groups were asked to feedback their hybrid design to the other group identifying 
reasons for their choices about the various parts they had included from each scheme. 
During the formulation of the hybrid design, notes were taken to record the decision 
process for different parts.  
The results of this workshop were reviewed by the stakeholder group for the 
project who decided based on their expertise and the input from the design workshop 
the features of the design to be taken to the next stage of development.  
The second design workshop followed an inclusive design approach [3]. The 
principle of the two-day workshop was to explore using a prototype update of the 
Inclusive Design Toolkit [4] as an approach to devising solutions for three unmet needs, 
which had been highlighted to D4D. As such it had the dual purpose of providing 
training on the process while tackling real needs. The Inclusive Design Toolkit is an 
on-line resource and the elements used during the workshop included prototype updates 
that helped in the development of the second version of the Toolkit that was launched 
at the Include Conference in 2011 [9]. 
The Toolkit is based around three fundamental questions [10]: 
1. What are the needs? 
2. How can the needs be met? 
3. How well are the needs met? 
These questions are addressed by three groups of activities, which ‘explore’ 
the needs, ‘create’ potential solutions, and ‘evaluate’ their performance. This process of 
explore, create, and evaluate is an iterative process that allows improvement through 
prototyping and testing solutions. Even in the constraints of a 2-day workshop it is 
possible to iterate ideas that are conceived. 
A group of designers, health professionals, academics and in one group end users 
was formed for each of the unmet needs. The two days were structured to provide 
instruction on each stage of the process and then time to undertake each stage of the 
process. The following exercises were undertaken, starting with an introduction to the 
process:  
 
Overview of the design process 
 
Exercise 1 - Understanding stakeholders 
Exercise 2 - Bringing Users to Life with Personas 
Exercise 3 - Patient Journeys 
Exercise 4 – Exclusion Audit 
Exercise 5 - Capturing Requirements 
Exercise 6 - Solving Problems 
Exercise 7 - Generating Solutions 
Exercise 8 - Evaluating Solutions 
 
At the end of the two days each of the groups presented their concept summaries. 
Following this design workshop the concepts identified were evaluated by a subset of 
the group and for two of the unmet needs a follow up design workshop was held. At 
this the preferred idea from the evaluation was discussed and next steps established.  
One of the key things tried for the first time at the workshop was the use of printed 
cards (about A7 and A6 in size [11]) with simple headings.  Different cards were used 
for the various exercises. This approach was taken to give the activities a clearer 
structure than provided by the typical approach of using Post-itnotes. This was 
particularly valuable for the exclusion audit where a grid of cards is formed to evaluate 
the demands solutions puts on the user’s capabilities. Having the headings gave the 
grid a much clearer visual structure while also aiding the correct use of the approach. 
The cards where also simple enough to allow rapid customisation to address specific 
requirements for the area being investigated. For example adding additional 
information headings that participants deemed it important to capture. 
In addition to the physical cards an electronic version was made available in the 
form of a template spreadsheet. This allowed the groups to capture what they had 
written on the cards in electronic form as part of the exercise. This means an easily 
distributable electronic form is created and it also overcomes the problem of trying to 
read poor handwriting at a later stage. The use of cards and the spreadsheet record were 
subsequently refined and trialled with seven large companies from different industry 
sectors [12]. This approach has now become a key part of the new Inclusive Design 
Toolkit and allows a systematic approach to engaging with stakeholders including users. 
A key emphasis of the workshop was including end users with other stakeholders. 
However at the workshop itself, end users were only available for one of the three 
groups. This provided an interesting insight for the organisers on the dynamics of 
groups with and without end users. Informal reflections during the workshop on the 
dynamics highlighted the following issues with the group with end users: 
• The pace of the group in tackling the activities was much slower; 
• The end users struggled to engage with aspects of the activities; 
• The breadth and depth of the ideas generated was poorer; and 
• The other two groups could be described as much more highly ‘energised’ 
in tackling the activities.  
The following ideas to address these problems were suggested at the time: 
• Recruit end users that are known to be confident and effective in engaging 
in this workshop format; 
• Consider using pre-recorded user input such as video interviews and 
summaries of key insights backed with user quotes; and  
• Involve users for only part of the workshop for example up front in 
exploring needs and at the end to help evaluate solutions. 
Such reflections should be treated with caution due to the informal nature of how 
they were derived. However they are potentially useful insights and also indicate the 
importance of getting the details right in running such a workshop. 
The use of the inclusive design approach resulted in concept designs for all three 
unmet needs. For two of the unmet needs these enabled a potential solution to be 
identified resulting in two grant applications to take the development to the next stage.  
For one of the three unmet needs two grant applications had previously been submitted 
and rejected. In both cases the main feedback had been that although the need was 
recognised, the reviewers had felt there needed to have been more work on developing 
an early solution prior to achieving grant funding. It was therefore felt that the design 
workshop could provide this and so facilitate taking the project to the next stage.  
 
1.4.3. Evaluation 
The design workshops in both formats have proved successful in meeting their aims.  
D4D would summarise the challenges of design workshops as follows: 
• High personal and resource requirements; 
• Ensuring that the input from end users is effective and does not impede idea 
generation; and 
• Facilitating a multi-disciplinary design team, particularly when members may 
have disabilities or lack confidence in this format of engagement. 
 
With the benefits identified as: 
• Providing users of proposed devices involvement in the creative process, not 
simply in the identification of the unmet need or specification of the 
requirements; 
• Formulation of a multi-disciplinary design team – users, health professionals, 
designers, engineers; 
• Providing a strong user focus; 
• A rapid way to develop ideas that address the concerns of stakeholders; and 
• Opportunity to come up with a wide range of potential solutions 
 
2. Conclusion 
 
Involving users effectively is not necessarily straightforward however the benefits to 
the development and review of new devices have been evidenced in this paper. The 
four methods described in this paper are well known and well utilised within research 
however when considering them in device development to involve people with long 
term conditions or disabilities, making decisions about the key aim of involvement, the 
target participants is essential to get the best results; to both further the project and 
ensure the best possible outcome from the participants. Further work in refining and 
exploring these methods for device development within a HTC is required and D4D are 
keen to refine their user involvement and participation strategies, this has been 
highlighted by other work with similar target groups [13, 14, 15]. D4D reflect on user 
involvement and participation both in terms of the results gained for the project but 
importantly also the method used to achieve this involvement. 
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